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EDITORIAL
Focus on Oligonucleotides
It is probably by now trite to say that matrix-assistedlaser desorption and electrospray have revolution-ized the mass spectrometry of macromolecules.
Nevertheless, it is true. Although there continues to be
tremendous impetus to expand and improve the capa-
bilities of each of these ionization methods, other as-
pects of a mass spectrometry experiment are often the
major limitation in many applications. For example, the
ability to form gaseous high mass ions has been a huge
stimulant for instrument development. Frequently, lim-
itations in mass range, mass resolution, mass accuracy,
and so forth, stand in the way of answering an impor-
tant question. It is little wonder that the development of
new and better ways to analyze and detect macro-ions
represents a major area of activity in mass spectrome-
try.
Another major, but possibly less clearly recognized,
limitation to the full potential of both electrospray and
matrix-assisted laser desorption is our still limited un-
derstanding of the chemistry of macro-ions. The chem-
istry of such ions has remarkable “dimensionality” and
we are a very long way from exploring all of it. Much of
the utility of mass spectrometry, particularly as a struc-
tural tool, is derived from the chemical behavior, both
unimolecular and bimolecular, of gaseous ions. It there-
fore follows that the quality and quantity of information
that we can derive from a macromolecule of interest, or,
more correctly, the ion surrogate that mass spectrom-
etrists employ, is related to how well we understand the
chemistry of the ion. For this reason, much of today’s
research involving either electrospray or matrix-as-
sisted laser desorption is either directly or indirectly
aimed at understanding the chemistry of the ions that
these methods produce. A growing range of macromol-
ecules is being studied with electrospray and matrix-
assisted laser desorption. Particularly high profile sets
of macromolecules are those of biological significance,
such as proteins, carbohydrates, and oligonucleotides.
This issue of the Journal of the American Society for
Mass Spectrometry contains a set of articles that focus
specifically on oligonucleotides. In addition to having
oligonucleotides as the subject matter, they all share
another thread. Gas-phase chemistry of oligonucleo-
tides plays a prominent role in all of the studies. In one,
the focus is on the matrix composition in matrix-
assisted laser desorpton ionization of oligonucleotides
whereby comatrix proton affinity is seen to influence
oligonucleotide ion stability. The other three articles
employ electrospray and the decomposition behavior of
oligonucleotide anions in tandem mass spectrometry
experiments is a key element. In some cases, ions
derived from modified oligonucleotides, a species for
which analysis by mass spectrometry holds particular
value, are the subjects of study.
The articles in this focus constitute a subset of the
growing range of contributions mass spectrometry
stands to make in the area of nucleic acids research.
Further growth will no doubt be enabled by improve-
ments in the performance of electrospray and matrix-
assisted laser desorption. Further growth will also re-
sult from new developments in instrumentation. I am
equally optimistic that important new contributions
will evolve from improved understanding, and manip-
ulation, of the gas-phase ion chemistry of oligonucleo-
tides.
Dr. Scott A. McLuckey
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Editor’s Note: Dr. McLuckey was the American Society
for Mass Spectrometry 1997 Biemann Medal awardee,
in part for his pioneering work in the area of mass
spectrometry of oligonucleotides.
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